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@ Bleach activator compositionainBnufacture and use thereof in laundry compositions. 


(57) A bleach activator composhion in the form of spray-dried 





granules having an inner core comprising water-solubie 
organic peroxyacid bleach percursor and a surface coating 
comprising a water-soluble or water-dlspersible, inorganic 
hydratable material, and wherein the composition has a pH 
(1 % aqueous solution) in the range from about 3 to about 8. 

The compositions have excellent storage stability and 
water dispersibility together with simplified processing. 
Bleach and laundry compositions containing the bleach 
activator are also disclosed. 
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Bleach Activator Ccnoosltlcns 
Manufacture and Use Th ereof in Laundry Cartp^^>sl•^-| nnB 



The present invention relates to bleach activator 
ocopositions. More particularly, it relates to bleach activator 
conpoBitions pr^red ty spray drying for use in or with a 
detergent and/or bleach ccciposition. The bleacih activator 
caoix>sitions have excellent storage stability, j^ysical strength 
and water-dispersibility, as well as siraplified processing anS 
reduced segregation in a full detergent or bleach product. The 
invention also relates to a process of making the ccopasitions 
and also to laundry ccnpositions containing water-soluble bleach 
activators. 

It is well kncwn that percojygen bleac*iing agents, e.g., 
perborates, peroarbonates, perpiwsphates, persilicates etc., are 
highly useful for chendoal bleaching of stains found on both 
colored and vSiite fabrics. Such bleaching ag^ts are lost 
effective at high wash solution temperatures, i.e., above about 
60 "C to 70"C. In recent years, attempts have been made to 
provide bleaching ccnpositions that are effective at lower wash 
solution tenperatures. In consequence, there has been much 
industrial research to develop substances generally referred to 
as bleach activators, that render peroxygen bleaches effective 
at bleach solution tenperatures below 60»C. These low 
taiperature bleaches are useful in a variety of products 
intended for use under machine or hand-wash conditions, e.g., 
additive pre-additive or soak-type laundry oonpositions as well 
as all-purpose detergent ccnpositions. 

A bleach activator can generally be described as an organic 
peroxy acid bleach precursor which in the bleaching solution 
reacts with an inorganic perootygen bleaching agent with release 
of the organic peroxy acid. Many such bleach activators are 
kncwn in the art, most of which contain perhydrolysable N-acyl 
or o-acyl residues. Exanples of these include succinic, benzoic 
and f*ithalic anhydrides, tetracetyletlylene diamine and 
tetracetylglyoouril, all of which are water-insoluble materials 
to varying degrees. 
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Water-soliihle bleacJi activators are also known in the act 
and are described in detail in, for exairple, US-A-4,412,934 and 
European Patent Application No. 84301070. 3. These activators 
have a number of advantages over water- insoluble materials 
including rc^ld dispersibility in wash or bleach soluticai and 
also the ability to eschibit surface bleaching • On the downside, 
however, water-solubility greatly exacerbates activator 
stability problems resulting from interaction with moisture and 
peroxygen bleaching agent diiring prolonged storage in the bleach 
or detergent ccnipositicai. 

It is also known in the art to incorporate bleach 
activators in a detergent slurry for ^ray-drying (see 
GB-A-1540832) v^rety the resulting detergent ccepositicm 
oonprises the bleach activator homogeneously distributed 
therein. In the case of water-soltible bleach activators, 
however, it is found that the conventicaial crutcSiing and 
sprays-drying process results in essentially cooplete degradation 
of the activator. 

It has now been found, however, that water-soluble bleach 
activators can be successfully crutcSied and sprays-dried by 
incorporating an inorganic liydratable materieil in the cjnitcher 
slurry mix and adjusting the pH of the slurry to within the 
range f rem about 3 to about 8 prior to qpray-drying. Moreover, 
the subsequ^t granule is found to combine excellent stability 
characteristics when stored in a detergeit or bleach 
coEposition, as well as improved di^gersihility on addition to 
the wash or bleach solution. 

According to the present inventicn, therefore, there is 
provided a bleach activator ooupositicai in the form of 
spray^dried granules having an inner core coirprising 
water-soliihle organic peroxyacid bleach precursor and a surface 
coating cocprising a water-soluble or water-dispersible, 
inorganic bydratable material, and iiAierein the oonpositicn has a 
pH (1% aqueous soluticxi) in the range from about 3 to about 8. 

invention also relates to a process of mking a 
granular bleach activator coiqposition comprising forming an 
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aqueo4S slurry of a water-soluble organic peroxyacid bleach 
precursor and a water-soluble or water-dispersable inorganic 
hydratable material, adjusting the pH of the slurry (1% solids) 
to within the range fron about 3 to about 8, preferably frcoi 
abcut 3.5 to about 7 and subjecting the slurry to spray-drying. 

In its ccnposition aspect, the ccnpositions of the 
invMition generally take the form of granules having an inner 
c3ore ccnprising water-soluble hleacii precursor encapsulated or 
substantially enclosed within a coating of water-soliihle or 
di^rsible inorganic iQraratable material. In preferred 
embodiments, the inner core exists as an essentially ^Jherioal 
droplet or aggregation of spherical droplets of the bleach 
precursor. 

The outer coating on the other hand ccoprises a 
water-soluble or water-dispersible inorganic hydratable material 
Which in preferred embodiments, consists majorly (at least about 
50%, preferably at least about 75%) of one or more acid salts 
having a pK^ in the range frciii about 1 to about 9, preferably 
fraa about 2 to about 7, more preferably from about 3 to about 
6.5. Suitable inorganic hydratable naterials include disodium 
dihydrogen pyrcphosEiiate, tetrasodium monohydrogen 
tripolyphosEiiate, trisodium dihydrogen tripolyptosphate, sodium 
bicarbonate, acidified peaitasodium tripolyphoqahate, acidified 
borax and acidified aluminosilioates and mixtures thereof. 
Strang acid hydratable salts such as sodium sulphate, magnesium 
sulphate, etc. can also be incorporated in mincsr amounts. In 
the final spray-dried granule, the hydratable material is 
preferably hydrated to an extent of frcm about 10% to about 90%, 
preferably from about 30% to about 60% of Its hydration capacity 
(lased on the highest hydrate v^iich is stable at room 
temperature). Preferably, the inorganic hydratable material has 
no hydrate transition point below about 40°C or consists 
majorly of such material (greater than about 50%, preferably 
greater than about 75% of total inorganic hydratable material) . 

In the present invention, jH control is all-inportant both 
for successful spray drying of the agueous slurry mix ar^ for 
staWUty of the resulting granular ccnposition. In particular, 
the provision of a {H-regulated outer coating based on 
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partly-hydrated inorganic liydratable jtiaterial appears to be 
especially beneficial in providing both physical and chemical 
stabilization of the water-soluble bleach activator in the final 
detergent or bleach product. In practice, the pH of the 
granular cxxrposition (1% aqueous solution) should lie within the 
range from about 3 to about 8, preferably from about 3.5 to 
about 7, more preferably fran about 4 to about 6.5, while the 
aqueous slurry for spray-drying should also be adjusted to 
within the same pH range (1% solids solution). Adjustiaent of pH 
can be achieved in various ways, for exanple, by incxarporating 
inorganic acid salts having the required pH characteristics, or 
by adding mineral acids or organic acids to the crutcher mix to 
lower the pH into the prescribed range. Suitable organic acids 
herein include ^£^"^24 ^^^^y sicids, polycarboxylic acids, 
aminopolyrarbcQQrlic acids, polyphoqphonic acids, 
amincpolypiiosphonic acids and mixtures thereof. 

The spray-dried granular bleach activator cocpositions 
herein generally oonprise from about 0.1% to about 50%, 
preferably from about 1% to about 45% bleach precursor, and from 
about 10% to about 99.9%, preferably frcm about 25% to about 90% 
alKaline inorganic hydratatiLe material. In addition, they 
generally have a bulk density of from about 300 to about 900 
grams/litre, preferably from about 450 to about 750 grams/litre, 
and a weight average particle size of from about 0.15 to about 
3mm, preferably from abcxit O.Sima to about 1.4irm. 

Ihe aqueous slurry for spray drying oongarises generally 
from about 30% to about 60% water, from about 0.05% to about 
35%, preferably from about 0,5% to about 30%, more preferably 
from about 2% to about 25% bleach precursor, and from about 10% 
to about €9.95%, preferably from about 14% to about 63% alkaline 
inorganic hydratable material. The slurry is then heated to a 
tenperature of from about 60**C to about 90**C and spray-dried in 
a current of air having an inlet tenperature of frcm about 250*0 
to about 350 ""C, preferably from about 275 '^C to about 330°C, and 
an outlet temperature of frcm about 95 ®C to about 125 ®C, 
preferably from about 100 to about 115 **C. 
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The bleach activators used in the oatpoBitions and process 
of the invention are water-soluhle materials, Iseing soluble 
generally to an extent of at least about 1%, preferably at least 
about 5% fcy weight at 25Sc ard pH 7. By 'soluble' is meant 
that the bleach activator/water system is free of solids at the 
specified concentration. The preferred bleach activator herein 
is a peroxyacid bleach precursor haing the general formula I 

O 

R - J - L I 

wherein R is an optionally substituted alkyl grotp containing 
frcm 6 to 12 carbon atoms wherein the longest linear alkyl chain 
extending from and including the carbonyl carbon contains from 5 
to 10 carbai atoms and L is a leaving grocp containing an 
anionic moiety, the conjugate acid of the leaving grotp having a 

pK^ in the range from 6 to 13. 
a 

The groip R can be either linear or branched and, in 
preferred embodiments, it is unsiibstituted and contains from 7 
to 9 carbon atoms. In another group of suitable bleach 
activators, the grocp R is substituted and has the general 
formula II 

X 

R^ - c II 

k= 

wherein R""- is straight or branched chain allqrl containing frcm 
4 to 10, preferably 6 to 10, more preferably 6 to 8 carbon 
atoms, R is H, CH3, G2H5 or and X is CI, Br, 
OCH3 or CC^Hg. 

L can be essentially any suitable leaving grocp ccxitaining 
a moiety which is anionic at jfl 7. A leaving grovp is aty gracp 
that is di^laced from the bleach activator as a consequaice of 
the nucleophilic attack on the bleach activator ty the 
perhydroxide anicxi. Generally, for a grot?) to be a suitable 
leaving groi?j it must exert an electron attracting effect. 
Leaving groups that ejthibit such behavior are those in Which 
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their conjugate acid has a pK^ in the range of from 6 to 13, 
preferably frcsa 7 to 11 and most preferably frcm aboat 8 to 
about 11. Also, in order for the activator to have the desired 
level of solubility in wash water it is essoitial that the 
leaving grot?) contain an anionic moiety. Ncnlimiting exaaples 
of suitable anionic moieties are -SO^M, -OXDM and -OSO^M 
Wherein M is a proton or a cocpatible cation. 

Preferred bleach activators are those of the general 
fonnula I wherein L is selected from 



a) 




and 



b) 



wherein Z is H, R or halogen, R is an alkyl grc^ having 
from 1 to 4 carbon atoms, x is 0 or an integer of from 1 to 4 
and Y is selected from SD3M, OSO3M and CXD^M and wherein M 
is H, alkali metal, alkaline earth metal, anmonium or 
substituted amncaiium. 

The preferred leaving groip L has the formula (a) in which 
Z is H, X is 0 and Y is sulfonate or oarbosylate. Highly 
preferred materials are sodium 

3,5,5,-trimethylhexanC3yloxybenzerie su^^ sodim 3,5,5, 

trimethexancsyloxybenzoate, sodium 2-ethylhexanoyl 
oxybenzenesulfonate, sodium nonsinqyl oxybenzeae sulfonate, 
sodium octanoyl oxybenzenesulfonate, sodium 
2-chlorooctanoyloxyben2enesiilfonate, sodium 
2-chlorononanoyloxybenzenesulfonate, sodium 

3,5,5-trimethy'l-2-chlorohexanoyloxybenze3e sulfonate, and sodium 
2-<diloro-2-etiYl-hexanqyloaQ'be^ the acyloxy group 

in each instance preferably being p-s\ibstituted* 
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The present invention also encxiipasses bleacMng 
cxxnpositions, laundry detergent and laundry additive 
cxxnpositions ccitprising the bleach activator ccnpositions 
detailed herein as well as laundry ccnpositions incorporating 
the water-soluble bleach activator and detergent in a co-dried 
granule. Bleaching ccnpositions according to the invention 
suitably contain from about 5% to about 99.5%, preferably from 
about 20% to about 90% of peroxygen bleaching agent and from 
about 0.5% to about 95%, preferably from about 10% to about 80% 
of bleach activator ccnposition. Laundry compositions according 
to the invention generally cOTitain from about 2% to about 40%, 
preferably from about 5% to about 25% of detersive surfactant 
selected frcxn anionic, nonionic, cationic, airfiTolytic and 
zwitterionic surfactants and mixtures thereof and from about 
0,1% to about 20%, preferably from about 0.5% to about 10% of 
the vater-soltjble organic peroxyacid bleach precursor. The 
surfactant and bleadti precursor can either be co-spray dried or 
the surfactant can be incorporated in a separate laundry base 
oonposition. When co-spray dried, the spray dried granules 
contain the water-soluble or water-dispersible inorganic 
hydratable material at a level of from about 10% to about 90%, 
preferably from about 15% to about 70% by weight of the laundry 
conposition and the spray-dried granules generally constitute 
frcm about 15% to 100%, preferably from about 25% to about 75% 
ty weight of the laundry exposition. When the surfactant is 
incorporated in a separate laundry base carponent, the bleach 
activator coirpositicxi genereilly cccprises from about 0.5% to 
about 40%, preferably from 1% to about 10% ty weight of the 
laundry conposition, and the base ccnposition ocaiprises from 
about 25% to about 99.5%, preferably from 35% to about 75% by 
weight of the laiandry ccnposition. In addition, the laundry 
ccnpositions generally cocprise oantQ or more inorganic or organic 
detergency builders in a total level of from about 15% to about 
90%, preferably from about 20% to about 60% by weight of the 
laundry conposition, and peroa^en bleaching agent in a level of 
from about 5% to about 35%, preferably from about 8% to about 
20% by wei#it of the laiandry conposition. 
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A wide range of surfactants can be used in the laundry 
ccnfXDsiticais of the invention. US-A-4,111,855 and 

995,669 contain detailed listing of typical detersive 
surfactants. 

Suitable synthetic anionic surfactants are water-soluble 
salts of ^0^22 ^^^-^ benzene sulphonates, ^q^22 ^^-^ 
sixLphates, Cj^q_2.8 ^^Ky^ polyethoocy ether sulphates, Cq_24 
paraffin sulE*ooates, alpha- C^^^^ olefin suliiionates, 
alpha-sulphonated C^-^C^q fatty acids and their esters, 
C^Q-C^g allqrl glyceryl ether sulphcsnates, fatty acid 
mcxioglyceride sulphates and sulpihonates, e^>ecially those 
prepared from coccaiut oil, Cq-^C^^ ^H^l phenol polyethoxy 
ether sulphates, 2-acylaxy C^-C^^ alhane-l-sulphonate, and 
beta-alkylaxy C^-^^^ alkane sulphonates. 

A particularly suitable class of anionic surfactants 
includes water-soluble salts, particularly the sLlkali metal, 
anmonium and alkanolammoniiBn salts or organic sulphuric reaction 
products having in their molecular structure an alkyl or alkaryl 
grot?) containing from aibout 8 to about 22, e^>ecially from about 

10 to abcHJt 20 carbon atoms and a suljiionic acid or sulphuric 
acid ester grotp. (Included in the term "alkyl" is the alkyl 
portiCTi of acyl gztxps). 

Exanples of this groqp of synthetic detergents are the 
sodium and potassium all^l sulphates, e:^^ially those obtained 
by sulphating the higher alcohols (Cg^^g) carbon atoms 
produced by reducing the glycerides of tallow or coconut oil and 
sodium and potassium alkyl benzene sixiphonates, in v^ch the 
alkyl grot?) contains from about 9 to about 15, especially about 

11 to about 13, carboi atoms, in straight chain or branched 

c±iain configuraticai, e.g. those of the type described in 

U,S.-A-2,220,099 and U.S.-A-2,477,383 and those prepared from 

alkylbenzenes obtained by alkylation with straight chain 

dhlorcparaff ins (using aluminium trichloride catalysis) or 

straight chain olefins (using t^og&i fluoride catalysis) . 

Especially valuable are linear straight cihain alkyl benzene 

sulphonates in which the average of the alk/l group is about 

11.8 carbon atoms, a]±»reviated as ^ LAS, and C^^-c,,- 

11.8 ' 12 15 

methyl branched alkyl sulphates. 
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TJie alkane chains of the foregoing riDrh-aoap anionic 
surfactants can be derived from natural sources such as coconut 
oil or taJLlow, or can be made synthetically as for exanple using 
the Ziegler or Oxo processes. Vfeter solubility can be achieved 
ty using alkali metal, amnonium or alkanolamnonium cations; 
sodium is preferred. 

Suitable fatty acid soaps herein can be selected f ran the 
ordinary alkali metal (sodium, potassium), aamonium, and 
allQrlolammonium salts of higher fatty acids containing from 
about 8 to about 24, preferably from about 10 to about 22 and 
ej^jecially from about 16 to about 22 carbcai atoms in the alkyl 
cihain. Fatty acids in partially neutralized fonn are also 
suitable for use herein, e^>ecially in liquid compositions. 
Sodium and potassium soaps can be made ty direct saponification 
of the fats and oils or ty the neutralization of the free fatty 
acids vftiich are prepared in a separate mnufacturing process. 
Particularly useful are the sodium arx3 potassium salts of the 
mixtures of fatty acids derived from tallow and hydrogenated 
fish oil. 

Mixtures of anionic surfactants are particularly suitable 
herein, especially mixtures of sulptonate and sulphate 
surfactants in a weight ratio of from about 5:1 to about 1:5, 
preferably from about 5:1 to about 1:1, more preferably from 
about 5:1 to about 1.5:1. Especially preferred is a mixture of 
an alkyl benzene sulphonate having from 9 to 15, especially 11 
to 13 ccurbon atoms in the alkyl radical, the cation being an 
alkcO-i metal, preferably sodium; and either an alkyl sulphate 
having from 10 to 20, preferably 12 to 18 carbon atoms in the 
alkyl radical or an ethox/ sulphate having from 10 to 20, 
preferably 10 to 16 carbon atons in the alkyl radical and an 
average degree of ethoxylation of 1 to 6, having an alkali metal 
cation, preferably sodium. 

The nonionic surfactants useful in the present invention are 
condensates of etliylene oxide with a hydrophobic moiety to 
provide a surfactant having an average hydrophilic-lipcphilic 
balance (HLiB) in the range from about 8 to 17, preferably from 
about 9.5 to 13.5, nore preferably from about 10 to about 12.5. 
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..Exanples of suitable ncnionic surfactants include the 
cOTdensation prod\x:ts of primary or secOTdary aliphatic alcohols 
having from 8 to 24 carbon atcxns, in either straight chain or 
branched chain conf iguraticm, with frcci 2 to about 40 moles, 
preferably 2 to about 9 iroles of ethylene oxide per mole of 
alcohol. Preferably, the aliphatic alcdholcoraprises between 9 and 
18 carbon atcins and is ethoxylated with between 2 and 9, desirably 
between 3 and 8 moleB of etlylene oxide per mole of aliptetic 
alcohol. The preferred surfactants are prepared from primary 
alcohols which are either linear (such as those derived frcm 
natural fats or, prepared by the Ziegler process from ethylene, 
e.g. myristyl, cetyl, stearyl alcohols), or partly branched sucih 
as the Lutensols, Ddbanols and Neodols which have about 25% 
2-methyl brancMng (Lutensol being a Trade Name of mSF, Dcfoanol 
and Neodol being Trade Names of Shell) , or Synperonics, which are 
londerstood to have about 50% 2-methyl branching (Synperonic is a 
Trade Name of I.C.I.) or the primary alcohols having more than 50% 
brancOied chain stnxrtiare sold under the Trade Name Lial by 
Liquichimica. ^>ecific examples of nonionic surfactants falling 
within the scope of the invention include Dbbanol 45-4, Ddbanol 
45-7, Dobanol 45-9, Dobanol 91-2.5, Ddbanol 91-3, Dctonol 91-4, 
Dobanol 91-6, DcSDanol 91-8, Dbbanol 23-6.5, Synpercmc 6, 
S^^rpercxiic 14, the ocffxiensation products of coconut alcohol with 
an average of between 5 and 12 moles of etihylene oxide per nole of 
alcctol/ the coconut alkyl portion having from 10 to 14 carbcm 
atoms, and the condensaticn products of tallow alccJhol with an 
average of between 7 and 12 moles of ethylene oxide per mole of 
alcohol, the tallow portion ccnprising essentially between 16 and 
22 carbon atoms. Secondary linear allcyl ethoxylates cire also 
suitable in the present cocpositions, especially those ethoxylates 
of the Tergitol series having from about 9 to 15 carbon atoms in 
the alkyl grot^D and i:p to about 11, e^)ecially from about 3 to 9, 
ethoxy residues per molecule. 

Other suitable nonionic surfactants include the condensation 
products of ^^-^22 phCTOls with from about 3 to 30, 

preferably 5 to 14 moles of ethylene oxide, and the coopounds 
fooBBd by condensing ethylene oxide with a hydrophobic base formed 



1 
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by th^ condensation of propylene oxide with prcpyler^ glycol, such 
synthetic nonicxiic detergents being available on the market under 
the Trade Naine of "Pluronic" sxipplied Wyandotte Chemicals 
Corporatiai. 

Especially preferred nonionic surfactants for use herein are 
the Cg~C^2 primary alcohol ethoxylates COTtaining 3-8 coles of 
ethylene oxide per laole of alcohol, particixlarly the C3_2"^15 
primary alocAxDls containing 6-8 moles of ethylene oxide per mole 
of alcohol. 

Cationic surfactants suitable for use herein incliade 
quaternary ammonium surfactants and surfactants of a semi-polar 
nature, for example amine oxides. Suitable quaternary ammonium 
surfactants are selected from mono Cg-Cj^g, preferably 
C^^-C^^ N-cLLkyl or alkenyl ammonium surfactants wherein 
remaining N positions are substituted ty methyl, "hydroxyethyl or 
hydroxypropyl and the corresponding <ii'-Cg-C^Q N-alkyl or 
alker^l amironium surfactants. Suitable amine oxides are selected 

frOTi mono ^q<^20' P^^^^^Y ^io"^14 ^""^^^ alkenyl 
amine oxides and propylene-1, 3- diamine dioxides wherein the 
remaining N positions are again substituted by methyl, 
hydroxyetlyl or hydroxypropyl. 

Suitable detergoit builder salts useful herein can be of the 
polyvalent inorganic and polyvalent organic types, or mixtures 
thereof. Non-limiting exanples of suitable %^ter-soltible, 
inorganic alkaline detergent builder salts include the alkali 
metal carbonates, borates, phosphates, pyrcffliosphates, 
tripolyptosphates and bicarbcxiates. 

Organic builder/chelating agents that can be incorporated 
inclxide citric acid, nitrilotriacetic and ethylenediamine tetra 
acetic acids and their salts, organic phosphonate derivatives six:h 
as thDse disclosed in US-A-3,213,030, US-A-3,433,021, 
Us-A-3,292,121 and US-A-2,599,807, and carboxylic acid builder 
salts such as those disclosed in US-A-3,308,067. 
Preferred chelating agents include nitrilotriacetic acid (NTA), 
nitrilo(trimethylene phDsphonic acid) (IsTIMP), ethylenediamine 
tetra( methylene pho^honic acid) (EDIMP) and diethylenetriaraine 
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penfca( methylene pho^ihonic acid) (DErnEW). Mixtures of organic 
and/or inorganic builders can be used herein* One such mixture of 
builders is disclosed in CA-A-755,038, e.g. a ternary inixture of 
sodium tripolyphosphate, trisodium nitrilotriacetate, and 
trisodiian ethane-l-hydrc»cy^l, l-^iphoephcxiate. 

A further class of builder salts is the insoluble alumino 
silicate type vAiich functicais by cation exciiange to renove 
polyvalent mineral hardness and heavy metal ions from solution* A 
preferred builder of this type has the formulation 
Na (AlO^) (SiO^) .^JO *«ierein z and y are integers of 
at least 6, the malar ratio of z to y is in the range from 1.0 to 
about 0.5 and x is an integer from about 15 to about 264. 
Conpositions incorporating builder salts of this type form the 
subject of GB-A-1,429,143, nE-A-2,433,485, and DB-A-2,525,778. 

An alkali metal, or alkaline earth metal, silicate can also 
be present in granular compositions of the inv^tion. The alkali 
metal silicate is preferably from about 3% to about 15%. Suitable 
silicate solids have a molar ratio of SiOj/alkali metaljO in 
the range from about 1.0 to about 3.3, more preferably from 1.5 to 
2.0. 

The cocpositions herein can also contain bleaching 
cccponents. In general, the bleacih is selected from inorganic 
peroxy salts, hydrogen peroxide, hydrogen peroxide adducts, and 
organic peroixy acids and salts thereof. Suitable inorganic 
perooQ^en bleaches include sodiisa perborate mono- and 
tetrahydrate, sodium percarbonate, sodium persilioate, 
urea-hydrogen peroxide addition products and the dathrate 
4Na2SO^:2H202:lNaCl. Suitable organic bleadies include 
peroscylauric acid, i>eroxyoctanoic acid, peroxynonanoic acid, 
peroxydecanoic acid, diperoxydodecanedioic acid, diperoxyazelaic 
acid, mono- and diperoxyphthalic acid and mono- and 
dipero^Qdsophthalic acid. 

The conpositions of the invention can be si^plemented ty all 
manner of detergent and laundering coqponents, inclusive of suds 
si^pressors, «izymes, fluorescers, photoactivators, soil 
su^sending agents, anti*-oaking agents, pigmmts, perfumes^ fabric 
conditioning agents etc. 
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^ Suds suppressors are represented ty materials of the 

siliccaier wax, vegetable and hydrocarbon oil axid phoi^hate ester 

varieties. Suitable silicx>ne suds controlling agents include 

polydimethylsiloxanes laving a molecular weight in the range from 

about 200 to about 200,000 and a kinematic viscosity in the range 

2 

from about 20 to about 2,000,000 ram /s, preferably from about 

2 

3000 to about 30,000 inm /s, and mixtures of siloxanes and 

hydrophobic silanated (preferably trimethylsilanated) silica 

having a particle size in the range from about 10 millimicrons to 

about 20 millimicrans &nd a specific surface area above about 50 
2 

m /g. Suitable waxes include microcrystalline vgaxes havii^ a 

sielting point in the range from about 65*^C to about lOoSc, a 

molecular weight in the range from about 4000-1000, and a 

penetration value of at least 6, measured at 77^C by ASrM-D1321, 

and also paraffin waxes, synthetic waxes and natural waxes. 

Suitable phosphate esters include mono- and/or di-C.^-C^^ 

16 22 

alkyl or alkenyl phosphate esters, and the corresponding mono- 
and/or di alkyl or alkenyl ether phosphates containing i5> to 6 
ethojcy groL^xs per molecule. 

Enzymes suitable for use herein include those discussed in 
US-A-3,519,570 and U&-A-3,533,139. Suitable fluorescers include 
Blankophor MBEH (Bayer N2) and Tinopal CBS and EMS (Ciba Geigy) . 
Photoactivators are discussed in EP-A-57088, highly preferred 
materials being zinc pihthalocyanine, tri- and tetra-sulfonates. 
Suitable fabric conditioning agents include smectite-type clays as 
disclosed in Gfi-A-1400898 and <^i-^x2"^24 alkenyl 
amines and ammonium salts. 

Antiredeposition and soil suspension agents suitable herein 
include cellulose derivatives such as methylcellulose, 
carboxymethylcellulose and hydroxyethylcellulose, and homo- or 
co-polymeric polycarboxylic acids or their salts in which the 
polycarboxylic acid cocprises at least two carboxyl radicals 
separated from each other by not more than two carbon atoms. 
Polymers of this type are disclosed in G&-A-l,596,756. Preferred 
polymers include copolymers or salts thereof of maleic anhydride 
with ethylene, methylvinyl ether, acrylic acid or methacrylic 
acid, the maleic anhydride constituting at least about 20 mole 
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percoit of the copolymer. These polymers are valuable for 
improving whiteness maintenance, fabric ash deposition, and 
cleaning performance on clay, proteinaceous and oxidizable soils 
in the presence of transiticm metal inpurities. 

Laundry additive products coiT5>rising bleaching or laundry 
detergent coirpositions in water-releasable conbination with a 
non-particulate carrier as described in EP-A-96566 and EP-A-99197, 
are also suitable herein. A preferred carrier takes the form of a 
flexible sheet-like substrate, for exanple, an apertured non-woven 
fabric nade of rayon with a nonionic self--crosslinking acrylic 
polynter as binder, the weight ratio of bleaching or bleaching 
detergent ccmposition to substrate being at least about 1:1, 
preferably at least about 3:1, more preferably at least about 
6:1. Carriers in the form of laminates, pouches and the like are 
also suitable, however. 

In the Exaitples vMch follow, the abbreviations used have the 
following designations:- 



LPS 
TAE(n) 

AS 

TAS 

CATAB 

Dobanol 45-E-7 

Silicate 

NTA 

Gantrez mil9 



MA/AA 
Brightener 



Linear Cj^^^ g alkyl benzene sulphonate. 

Hardened tallow alcohol ethoxylated with n moles 

of ethylene oxide. 

^12-14 ^^^•'^ sulfate, sodium salt. 

Tallow alcohol sulfate 

Coconut alkyl trimethyl aimioniuin bromide. 

A C3^4.jL5 oxo-alcohol with 7 moles of ethylene 

oxide, narketed by Shell. 

Sodium silicate having an Si02:Na20 ratio of 

1.6:1. 

Sodium nitrilotriacetate 

Trade Name for maleic anhydride/vinyl methyl ether 
co-iX)lymer, believed to have an average molecular 
weight of about 240,00^0, marketed by GAP. This 
was pr^ydrolysed with NaCH before addition. 
Copolymer of 1:4 maleic acid/acrylic acid, average 
molecular weight about 80,000. 
Disodium 4,4'-bis(2-morpholino- 

4-anilino-s-triazino-6-ylamino) stilbeie-2 : 2 • -disulph 
cxiate. 
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Dequest 2060 : Trade Nanie for diethylenetriamine- 

pentadnethylenephosphonic acid), 

marketed by I4onsanto, 
Dequest 2041 : Trade Name for ethylenediamine tetra (methylene 

phosphonic acid )monohydr ate, marketed by Monsanto. 
INQBS : Sodium S^S^S-trimethyl hexanoyl oxybenzene 

sulphonate. 

CNOBS : Sodium 4-{2-chlorononanoyloxo) benzene sulphonate. 

Perborate : Sodium perborate tetrahydrate. 

Clay : Sodium montmorillonite. 

o 

Zeolite A : 4 A pore size. 

Enzyme : Protease. 

The present invention is illustrated by the following non-limiting 
exaitples-: 

EXAMPLES I TO VI 
Granular detergent compositions are prepared as follows. A 
detergent base powder composition is first prepared by mixing the 
indicated conponents in a crutcher as an aqueous slurry at a traperature 
of about 70^C and axitaining about 35% water. The slurry is then spray 
dried at a gas inlet temperature of about 300^C to form base powder 
granules. In Examples I to III, the detergent base powder contains 
water-soluble bleach activator in addition to the detersive components. 
In Examples IV to VI ^ a separate bleach activator ccHtposition is prepared 
by mixing the indicated components in a crutcher at a tenperature of 
about 70 °C and containing about 38% water, the slurry being spray dried 
at a gas inlet tenperature of about 300®C and a gas outlet temperature of 
about lOO^'C. Finally, the detergent base powder composition is dry mixed 
with enzyme, silicate, carbonate, bleach and spray-dried bleach activator 
components, where present, and additional nonionic surfactant acid, where 
present, is sprayed onto the total mixture. 

All percentages are given by weight of total detergent coirposition. 
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EXAMPLES 



II 



III IV 



V 



Detergent Base Powder 

LAS 6 
AS 4 

oas 

CATAB 

Gantrez AN119 
Silicate 

MA/AA 0.5 

Zeolite A 18 

Brightener 0.2 

NTA 3 
Deques t 2060 

Deques t 2041 0.1 

EDTA 0.2 

ZtKBS 5 
Sodium tripolypho^hate 
QIOBS 

Magnesium sulphate (ppm) 1000 
Sodium sulfdiate, moisture & 

laisoellaneous 

pa (1% solution) 6.8 



0.3 



0.3 
0.3 
2.5 

24 

1000 



8 
3 



0.1 



0.3 



28 
2 

800 



5 
5 



5 
2 



0.3 
0.2 



to 100 



1 
1 
1 
1 



0.2 0.2 



0.1 
0.2 



25 30 
1000 1200 



7.5 



6.5 10.1 



9.8 



Bleach Activator 
Ctarposition 

INCBS 
CNCBS 

Sodium tripolyphosphate 
Disodium dihydrogen 
pyrcphosphate 
Sodium sulphate 
Dequest 2041 
mter 

pH (1% solution) 



3 
1 

0.5 
1 

6.5 



4 
3 
2 



1 

6.2 
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EXAMPLES (cont'd.) 



OTHER ADDITIVES 



Enzyme 0.4 0.6 1.0 0.5 0.6 

Sodium perborate 24 20 14 21 22 
tetrahydrate 

Dobanol 45~E-7 5 4 - 2 4 

Silicate 2 5 7 - - 

Sodium carbonate 18 13 - lo 



The above products combine excellent bleach activator 
stability, water-dispersibility, granulometry and detergency 
performance across the range of wash tenperatures and soil 
types. 
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1. A bleacJi activator oonpoeition in the form of spray-dried 
granules having an inner core ooniprising water-soluble organic 
peroxyacid bleach precurror and a surface coating cocprising a 
water-soluble or water-dig>ersibLe^ inorganic hydratable 
material, and v^rein the ccnposition has a pH ( 1% aqueous 
solution) in the range from about 3 to about 8. 

2. A oonposition according to Claim 1 wherein the inner core 
cofrprises an essentially spherical drcplet of peroxyacid bleach 
precursor. 

3. A conposition according to claim 1 or 2 wherein the organic 
peroxy bleacih process has the general formula I 

O 

R - ? - L I 

wherein R is an optionally substituted alkyl grotp containing 
from 6 to 12 carbon atoms vAierein the Icxigest linear alkyl chain 
extending from and including the carbcxryl carbon cCTitains from 5 
to 10 carbon atoms and L is a leaving group containing an 
anionic moiety, the conjugate acid of the leaving grotp havir^ a 
pK^ in the range from 6 to 13. 

4. A conposition according to any of Claims 1 to 3 wherein the 

inorganic hydratable material consists majorly of one or more 

acid salts having a pK in the range from alaout 1 to about 9, 

a 

preferably from about 2 to about 7, more preferably from about 3 
to about 6,5. 

5. A conposition according to mry of Claims 1 to 4 having a pH 
in the range from about 3.5 to about 7, preferably from about 4 
to about 6.5. 
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6. A conposition according to ary of Claims 1 to 5 v^erein the 
inorganic hydratable material is selected from disodium 
dihydrogen pyrophosphate, tetrasodixjm ircmhyxirogen 
tripolypho^hate, trisodium dihydrogen tripolyphDsphate, sodium 
sulphate, magnesium sulphate, sodium bicarlxxiate, acidified 
pentasodium tripolyphosphate, acidified borax ana acidified 
alijminosilicates and mixtures thereof, 

7. A oonposition according to any of Claims 1 to 6 

additiraally cxMprislng an organic acid selected from C^-C^ . 

o 24 

fatty acids, polycarboxylic acids, aminopolycarboaylic acids, 
polyphosphonic acids, amincpolyphosphonic acids and mixtures 
thereof, 

8. A composition according to any of Claims 1 to 7 vftierein the 
inorganic l^ratable material consists roajorly of one or more 
materials having no transiticMi point below 40 ''C. 

9. A conposition according to any of Claims 1 to 8 cocprising 
from about 0.1% to about 50%, preferably from about 1% to about 
45% bleacih precursor, and frcm 25% to about 99.9%, preferably 
from abcxat 35% to about 90% of inorganic hydratable material. 

10. A conposition according to any of Claims 1 to 9 having a 
tulk density of from about 300 to about 900 grams/litre, 
preferably from about 400 to about 750 grams per litre and a 
weight average particle size of from eJooat 0.15 to about 3mm, 
preferably from about 0.5mm to about 1.4Em, 

11. A bleach activator conposition in the form of spray^dried 
granules comprising from about 0.1% to 50% of water-soluble 
organic peroxyacid bleach precursor and frcm about 10% to about 
99.9% of water-soluble or vater-dispersible inorganic hydratable 
material consisting majorly of one or more acid salts having a 
pK^ in the range from about 1 to about 9, and vAierein the 
cconposition has a pH (1% aqueous solution) in the range frcm 
about 3 to about 8. 
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12. process of making a granular bleach activator ocnposition 
oonprising fonoing an aqueous slurry of a water-soltible organic 
peroxyacid bleadi precursor and a mter-soluhle or 
water-difipersable inorganic taydratable oaterial, adjusting the 
jfl of the slurry (1% solids) to within the range from about 3 to 
atout 8, preferably from about 3.5 to about 7 and subjecting the 
slurry to spray-drying. 

13. A process according to Claim 12 wherein the slurry 
oocprises from about 30% to about 60% water, from about 0.05% to 
about 35%, preferably from about 0.5% to about 30%, more 
preferably from about 2% to about 25% bleacih precursor, and from 
about 10% to about 69.95%, preferably from about 14% to about 
63% inorganic hydratable material. 

14. A process according to Claim 12 or 13 vSierein the slurry 
has a tenperature of frcm 60*C to 90*C and is spray dried at an 
air-inlet temperature of from 250 "C to 350 ""C and an air-outlet 
tenperatiare of from 95 "C to 115 'C. 

15. A bleaching cocposition oonprising from about 5% to about 
99.5% of peroxygen bleaching agent and from about 0.5% to about 
95% of a bleach activator oorapositicxi according to any of Claims 
1 to 11. 

16. A laundry ccnposition oonprising from about 0.5% to about 
40% by wei^t thereof of a bleach activator composition 
accordiirf to any of Claims 1 to 11 together with 25% to 99.5% of 
a laundry base cocposition oonprising from about 2% to about 40% 
ty weight of laundry ccnposition of surfactant selected from 
anionic, nonionic, caticxiic, ampholytic and zwitterionic 
surfactants and mixtures thereof. 

17. A laundry ccnposition in the form of spray-dried granules 
cCTprising ty wei^t of the oonposition from about 0.1% to about 
20% of water-soluble organic perosQ^-acid bleach precursor, from 
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about- 2% to about 40% ty weight of surfactant selected from 

anionic, nonionic, cationic, anpholytic and zwitterionic 

surfactants and mixtures thereof/ from about 10% to about 90% of 

water-soluble or water-di&persible inorganic hydratable material 

consisting majorly of one or more acid salts having a pK in 

a 

the range from about 1 to about 9, and wherein the granules have 
a pH (1% aqueous solution) in the range from about 3 to about 8. 

18. A conposition according to Claim 16 or 17 oongprising from 
about 15% to about 90% of inorganic or organic detergency 
builder and from 5% to 35% of percxygen bleaching agent. 



